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Plan your time carefully, since some problems are longer than others.
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Problem 1 (4 points)

a)What is the largest (most positive) integer that can be represented as an unsigned integer
using 13 bits?

_ (»13 =
1111111111111b =27 -1) d- 8191 d

Full credit for any one of (213 -1)40r 8191,

b)What is the largest (most positive) integer that can be represented as a two’s complement
integer using 13 bits?
0111111111111, = 212 -1) , = 4095
b d d

Full credit for any one of (212 -1) 4 or 40954

Problem 2 (3 points)
Consider bitwise logical operations: Compute (1101 AND 0111) OR (NOT 0011)

(1101 AND 0111) OR (NOT 0011) = (0101) OR (1100) = 1101



Problem 3 (3 points)
Convert the number -84 (base ten) into two's complement representation with 8 bits.

+84 d- 01010100b
-84 d- 10101011b +1 = 10101100b

Problem 4 (4 points)

Consider the 8-bit binary bit pattern 10010010. What is its decimal (base ten) value if the bit
pattern is interpreted as:

a) Anunsigned integer?

10010010b =128+16+2 = 146d

b) A two’s complement integer?

10010010, = -(01101101 + 1), =-(01101110), = -(64 + 32+ 8 + 4 +2) ; = -110 4



Problem 5 (4 points)

a) Add the following 5-bit two's complement binary numbers: 01111 + 01101. Express
your answer in 5-bit two's complement. Please indicate if there was an overflow.

11100 - There is overflow.

b) Add the following 5-bit two's complement binary numbers: 11110 + 01111. Express
your answer in 5-bit two's complement. Please indicate if there was an overflow.

01101 - There is no overflow.

Problem 6 (4 points)

a) Convert the ASCII string “F4n” into binary. (See attached ASCII table. Only convert the
characters between the quotation marks.)

“F4n"” = 0x46347E = 01000110 00110100 01111110 (00000000 at end OK)

b) Convert the binary value 0010010001101011 into an ASCII string.

0010010001101011 = 0x246B = “$k”



Problem 7 (4 points)

a) What is the base ten (decimal) value represented by binary 110.101 ?
110101 =1x@)+1xY)+0x@Y) +1x@ Y +0x 2P +1x 3

=4+2+0+122+0+1/8
=6 5/8 (or 53/8, 6.625, etc.)

b) The bits for an IEEE floating point number are allocated as follows:

sign (1 bit) exponent (8 bits) fraction (23 bits)

where N = (-1)S x 1.fraction x 2exponent-127

Convert 1 10000001 11000000000000000000000 to decimal.

2129-127

N = (1) x (L11) x = 1x (L1, x 22 =-(111) = -7

Problem 8 - Circle the correct answer (2 points each)

I.Which of the following is a universal computing device?

a. A 16-button(0-9, period, =/+/-/x/+) calculator
b. A laptop computer running Windows XP

c. An ultrafast supercomputer

d. All of the above

e. Both (b) and (c)

II.When referring to an algorithm, definiteness means:

Each step must be precisely defined

The algorithm’s variables must not overflow a fixed number of bits
The number of unknowns and equations is the same

None of the above

Ao op



ASCII Table
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Scratch Sheet (in case you need additional space for some of your answers)



